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What is sustainable development?

The Brundtland Commission defined sustainable 
development as:

“development that meets the need of the present 
generation without comprising the ability of future 
generations to meet their needs”

This equates to 1.9 gha per person (2003).  
Biologically productive area per person



Current Performance?

Earth image courtesy of the Image Science & Analysis Laboratory, NASA Johnson Space Centre

2.2 gha Global average or 1.3 planets

9.6 gha US average

5.45 gha UK average or approx 10 TCO2



What generates all the CO2?

Earth image courtesy of the Image Science & Analysis Laboratory, NASA Johnson Space Centre



Who is producing all the CO2?

Earth image courtesy of the Image Science & Analysis Laboratory, NASA Johnson Space Centre



UK Emissions

Residential Buildings

Non Domestic Buildings



My personal Carbon Footprint

Earth image courtesy of the Image Science & Analysis Laboratory, NASA Johnson Space Centre

1.24 TCO2e pa my home and lifestyle
0.92 TCO2e pa my appliances
3.46 TCO2e pa transport

5.62 TCO2e pa total

Sadly I am just average



My total Carbon Footprint

Earth image courtesy of the Image Science & Analysis Laboratory, NASA Johnson Space Centre

5.6 TCO2e pa for my personal lifestyle
3.0 TCO2e pa for my corporate contribution
8.6 TCO2e pa TOTAL

Less 17% now I drive a Toyota Prius

Equates to approx 4.65 gha
< 5.45 gha UK average
> 3.2 gha Bedzed average



How much is that?

The UK average of

10 Tonne CO2e/y 
equals

Balloon 
Almost 
22m in 

Diameter



Boiling a Kettle
39,600 Times



Annual Output of
Over 70m² of PV Cells



Over 83,600 Miles 
Travel by Car



17.5 Days Average Power 
Production at BWTC



CO2 Absorbed by
Over 1070 trees 



Our lifestyle choices

1 packet of Walkers crisps = 80 gCO2e pa

Equal to  almost 1 km in a Toyota Prius
But only 0.25 km in a Porsche Panamera



Travel Options
Domestic travel represents over 24% of domestic 
carbon emissions

Travel options for 100miles



Sustainability Commitment
Our ambition should be to :
• Promote a carbon neutral neighbourhood

• Eliminate, recycle and manage waste

• Provide local public transport to reduce private car impact

• Chose local and sustainable materials

• Promote the production of food locally

• Be self sufficient for water 

• Recreate natural habitats and encourage wildlife

• Be empathetic to national culture and heritage

• Promote equity and fair trade

• Provide health and happiness



The big picture
New Cities vs Established Cities
Understand the constraints



Resource Critical Design Mantra

Maximise resource 
conservation by 
starting with the 
broadest boundary

REDUCE – minimise resource demand

REUSE – recycle and increase efficiency 

RENEWABLES – zero carbon technology



Buildings vs Neighbourhoods



Responsive to Environment
No two locations are the same:

• Analyse the local Environment

• Identify Water Resources

• Understand Energy Sources



The Vernacular

History will have solved the problem 
before and with less technology



Heat Island Effects

Avoid heat island effects

Flush cities with good air movement

Reduce surface radiation effects by materials 
choice



Prioritise Public Transport

Walking – short distances
Cycling – medium distances
Public Transport – long distances

Penalise private car use

Exclude private cars



Public Realm

Use landscape and microclimate design to create comfort within the public realm



Reduce Solar Gains
Passive Design solutions

Solar shading

Fly roofs



Building Form and Orientation

Realise significant reductions in thermal gains by 
correct orientation and form

Rotated

+7.2%

Simple Model

Control

One side tapered

+/- 4 %

Both sides tapered

-8 %- 6.9%

Skin



Design for Shading



Reduce Thermal Losses/gains
Understand the heating/cooling balance

Thermal Envelope Efficiency

Buffer Spaces for adaptable thermal envelopes



Increase Thermal Mass 
• Thermal mass will attenuate thermal gains and moderate internal 

environments
• Concrete vs Steel
• Exposed surfaces vs cladding/ceilings



Reduce Lighting Energy
Use daylight to best effect

Minimum and maximum daylight factors



Cost as a driver

Passive design has the highest value and lowest cost



Low Carbon Technology
Reduced carbon generation by:

• Ground source heat pumps

• Waste to heat plant

• Bio gas

• Ammonia chillers

•CHP and CCHP



Renewable Technology
Zero carbon generation by:

• Concentrated solar thermal and electric

• Wind turbines

• Hydro systems

• Solar electric

• Solar thermal

• Geothermal



Energy Masterplanning
“Joined up” Utilities to 

minimise waste and 
maximise recycling.  
Use high efficiency 
generation



It really is up to all of us?



Sustainable Development
Julian Sutherland – Director of Sustainable Development

April 2010


